O rganization of rehabilitation is a key consideration in stroke management. Treatment of stroke on general wards has been criticized because of poor coordination between disciplines, lack of planning consistent with patient needs or abilities, and breakdown of communication between professionals, patients, and carers.' Dissatisfaction with standards of provision on general medical wards has resulted in the development of more specific strategies in stroke management during the last decade.2 Although intensive treatment of stroke patients may be beneficial, the benefits of stroke intensive care units3-6 in reducing mortality and morbidity remain unproven.7.8 There is some evidence that stroke rehabilitation units may reduce disability and long-term institutionalization, but despite several studies to evaluate the benefits of such units, their effectiveness remains controversial. 79~14 Several factors contribute to the difficulties in assessing effectiveness of stroke rehabilitation units. Measurement of differences in stroke rehabilitation is complicated because of (1) the heterogeneity of patient characteristics, (2) failure to stratify for severity of stroke15 (which determines both prognosis as well as the level of resources needed), (3) the variety of settings in which stroke is treated, (4) differences in quantity and quality of treatment received by patients, (5) variation in resources allocated to stroke management and the organization of services, (6) difficulties in disentangling the effects of differing service organizations from the effects of different types and duration of treatment received by patients, and (7) difficulties in assessing objectively the impact of available services or new developments because of the lack of baseline information and poor quality of data collected in this field. 8 The present study is a controlled prospective study comparing therapy input and outcome in stroke patients, stratified according to expected prognosis, who were managed either on general wards or a stroke rehabilitation unit.
Subjects and Methods
Subjects for the study were recruited from 377 stroke patients admitted to a general hospital during a period of 18 months. Stroke was defined as acute onset of neurological deficit lasting more than 24 hours or leading to death, with no apparent cause other than cerebrovascular disease. Patients with first (83%) as well as recurrent (17%) strokes were included in the study. The diagnosis of stroke was based on history and clinical examination. Computed tomographic (CT) scanning was not routinely undertaken except when indicated by 1.6 (best prognosis) to 6.8 (worst prognosis) ( Table 2) . Three groups were identified: patients with mild to moderate deficits showing the best prognosis (prognostic score less than 3), patients with moderate to severe deficits in whom prognosis was intermediate (prognostic score 3 through 5), and patients with severe or very severe deficits who had poor prognosis (prognostic score greater than 5). After stratification, patients were randomly allocated to a 13-bed stroke rehabilitation unit or continued to be managed on general medical wards according to existing practices. Despite different settings, all stroke patients received nursing care, physiotherapy, and occupational therapy appropriate to their disability. Input was also provided by the speech therapists, social workers, and nursing home placement officer for patients unable to return home. Progress, therapy, rehabilitation goals, and discharge plans of patients were monitored in multidisciplinary meetings in both settings.
Subjects were followed up from entry to the study until discharge from the hospital. Objective assessments for neurological deficit, cognitive function, continence, mobility, and ADL were undertaken at weekly intervals in both groups. The duration and type of therapy given to individual stroke patients in both groups was recorded by the physiotherapists and occupational therapists working with the patients. The duration of therapy was measured in 30-minute time units of face-to-face contact with the patient. The amount of time devoted to different types of therapy work within each discipline was also recorded. Professionals involved in the assessment and day-to-day management of these patients were unaware of their prognostic scores or expected outcome.
Primary outcome measures included mortality during hospital stay, the percentage of patients discharged home, the percentage of patients discharged to longterm institutional care, and the length of hospital stay. Because stroke is predominantly a disease of the elderly in whom destination on discharge may depend on factors other than stroke,'1123 the Barthel ADL score at discharge, the change in Barthel ADL score from inclusion in the study to discharge, and the proportion of patients with a Barthel ADL score of greater than 11 in each group were also recorded.
The sample size was calculated using a comparison nomogram24 to include the minimum number of patients in each prognostic group to give the study a 90% power at 5% significance level 
Results
Of the 252 patients in the study, 126 were treated on the stroke rehabilitation unit and 126 on general medical wards. Seven patients (2 from the stroke rehabilitation unit and 5 from general medical wards) were transferred to other hospitals (residing out of district or to be closer to relatives) and hence did not complete the study.
The baseline characteristics of the 124 patients managed on the stroke unit were comparable to the 121 patients treated on general medical wards ( (Table 4 ). There were no significant differences in functional abilities at discharge, destination of discharge, or length of hospital stay in stroke patients with a good prognosis (prognostic score less than 3) managed in either setting ( Table 5 ). One patient managed on general medical wards required long-term care because of social circumstances rather than disability (Barthel ADL score of 16).
Although a high mortality was seen in severely disabled patients with poor prognosis (prognostic score greater than 5) in both settings, a significantly greater number of patients died on the general medical ward compared with the stroke rehabilitation unit (Table 5) . Clinical causes of deaths were aspiration pneumonia, pulmonary embolism, recurrent stroke, and unrelated myocardial infarction. The functional abilities and the discharge destination of survivors were, however, comparable between the two groups ( Table 5) .
The greatest differences between the stroke rehabilitation unit and general medical wards were seen in stroke patients with intermediate prognosis (prognostic score 3 through 5). A significantly greater proportion of patients managed on the stroke rehabilitation unit were discharged home compared with those on general medical wards. In addition, patients managed on the stroke unit had significantly better functional abilities at discharge and a shorter length of hospital stay (Table 5) .
Discussion
This study, undertaken in stroke patients stratified for neurological deficit and prognosis, demonstrates that organized and directed stroke management does lead to a more rapid recovery of function and more rapid discharge from the hospital without any major increase in time allocated by the therapist. Patients with moderately severe deficit and intermediate prognosis appear to benefit most by stroke unit rehabilitation compared with those with mild or very severe deficits.
Patients with dementia and recurrent strokes were not excluded from the study to make the sample more representative of the stroke population. Mortality within the first 2 weeks was high in these groups, with less than 40% of patients in these groups completing the study and being included in the analysis (Table 3 ). The distribution of these patients between the stroke unit and general medical wards was comparable ( Table 3) . The prognostic disadvantage due to dementia or recurrent strokes is reflected by higher Orpington Prognostic Scale scores,22 and inclusion of such patients in the study does not compromise its value.
Computed tomography was not undertaken routinely in this study. The The conflicting results of previous studies on the benefits of stroke units using similar outcome measures may have been due to the type of patients recruited into these studies. Results of the present study show that patients with mild deficits achieve independence in personal ADL regardless of their setting, whereas those with very severe deficits and poor prognosis do not regain significant basic functional abilities irrespective of management on a stroke unit. Although most studies are controlled for the severity of deficit, there is little information about the actual proportion of patients with different levels of disability.7'9-12 Inclusion of a large proportion of patients at either end of the spectrum would minimize differences between stroke units and general wards and may have been responsible for the negative results in some controlled studies.9"10"12
The difference in mortality among patients with a poor prognosis between the stroke rehabilitation unit and general medical wards was an unexpected finding in this study (Table 5 ). The possibility of type I error due to small numbers cannot be excluded because mortality was not taken into consideration in determination of tFisher's exact test.
in outcome. Better multidisciplinary coordination with patients and carers, a positive attitude among nurses,29 and their involvement as informal therapists may be additionally responsible for improved outcome. The psychological impact of being on the stroke unit may have also contributed by boosting patients' morale and motivation to achieve greater functional independence. These interactive effects are highly complex and have not been assessed in this study. Because stroke is predominantly a disease of advancing years, assessing outcome of rehabilitation, even in the short term, presents problems. The number of patients discharged home is a simplistic measure and does not take into account other factors that may influence discharge. To enable a more accurate evaluation of rehabilitation outcome, measures of functional ability have also been included in this study (Table 5) . Previous experience has shown that patients with Barthel ADL scores greater than 11 require supervision or intermittent help for walking and self-care and can be maintained at home. 30 The percentage of patients achieving this functional level was greater than those discharged home in both settings and appears to be a better measure of stroke rehabilitation. However, the effectiveness of stroke rehabilitation cannot be assessed by one measure in isolation, and it would be more appropriate to use a combination of measures when evaluating the effectiveness of strategies in stroke management.
This study has demonstrated that patient selection can significantly influence the effectiveness of stroke units. While it is inconceivable to deny any stroke patient adequate treatment solely on the basis of severity of disability, there may be advantages both for the patient and the hospital service in directing stroke unit resources toward patients most likely to benefit from such input. 31 With the exception of a small group of patients with poor prognosis in whom mortality may be reduced, rehabilitation on stroke units would be of little benefit to stroke survivors who would do well or those who would do badly whatever their setting or therapy input. It appears that the most appropriate patients for stroke unit rehabilitation are those with moderately severe deficits and an intermediate prognosis. Identification of this subgroup of patients can be facilitated by incorporating major determinants of outcome into a well-defined set of simple but objective clinical criteria that can be applied in day-to-day hospital work and by professionals who may not be medically trained. Several sets of criteria have been suggested.22 '32-35 The criteria used in this study incorporate measures of power, balance, proprioception, and cognitive function and are recommended for wider use.22230
Well-defined criteria of patient selection can improve the effectiveness of stroke rehabilitation units, but it will never be possible to design a single simple mathematical model that can predict outcome in every single stroke patient. Hence, selection of patients for stroke unit rehabilitation needs to remain flexible, depending on multidisciplinary assessment of patients' needs.
